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[57] Abstract: 

PROBLEM TO BE SOLVED: To fully ensure the drive stability of an element in an 
organic electroluminescent element and to provide the element with high color 
purity.SOLUTION: This organic electroluminescent element has a luminescent layer 
clamped between an anode and a cathode, on a substrate, and a hole blocking layer 
on the cathode side interface of the luminescent layer. The hole blocking layer 
contains a compound expressed by a general formula (I). In the formula (I), a 
carbozolyl group and a phenylene group may have an arbitrary substituent, and Z 
shows a divalent linkage group. 
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[00 78] ±ffi© K-:/jeft%&*El*e t , h 
tWKiSCr, U— !f-gf5£, 8#, 694H, 803H, 958 

h d980¥) ; mm, 85M (i98i^) , 
t#-e#6. 

[0 0 7 9] h«-fi-K»tr±flS**fe**s K-y 

lO -3 ~10fiS;%as#* U\ 
[00 80] Jtfc©tt*fHll«:*3WI«>** HfflK K 

[0081] mmm-e%>itBt:Mi&-f&m&t3., me* 

#yryu~K jKy^TvMsasipif 
wis. ^ yy-«»tt»ttft**v^jE?L/«w 

fro-&#a-e50l;£%Ji*Tri 5 # ; * u\ 

[0 0 8 2] XSIK»tteT*«AJI«r»A-^d»d-iCH:, 

6. iCJStLt, -hB©ttt***»Bf»fre 

[0 0 8 3] ±IS=& My h #383fe® 5 "f IC K-^$ 

0Hi«, ]E?U&i£Jl4 tWiraiaSfclW^K'- 
7l,Xi>£\<\ 

[00 84] jETLffiit® 6 l*3S)tJi 5 ©±IC, 3§#S 5 

6tt, IE?LISJ2IS4d»e,^lbLT< 5jE5L*5Bt«8lciO 

< 38)feB 5 ©*lBlC(S^-r 5 r t « 6ft* 
*J:9»J*3*v*. jEJUBJh* 6 «r**i"*imK*«> 



v^ti5^Si$^6. E?LlfflJkJi6ttiE7Li:fa^SrM 
jfcJBSrtCIBCIiw-C, ?83fc»$*ft±$tf6«lil£*r 
U -t<Dfc*l^jE?L|fflii:l6 0'l'^->'ft^7 i y->'-V/l' 

tt. S^Ssro^vfttf-ry^/i'.fcfl'bo. i even 

±^t^rt*sS*tb6. 

[008 5] *56^-CttE?LI5aJt® 6 <D#&b Ut, W 
B-«W (I) -C?*£*b6{k*«i$rffl^6i8s, rftfe© 
fc*#M41E?LBJhJB6'f»»i:. l«Sr^iT?ffl^TtJ: 

V>. jHUUhJiri, flaiS-jRS: (I) X&ZtlZit&Vl 
©*-C«*4H»ri:#a4U^ 1MB-** (I) 

©»*> *^?q©a*Sr?ISIir#6±-C. 3ETLRaih® 6 
«f»©«IB-»« (I) ?£$ft6ft*&©^frS#5 0 
fifi%Kl±-?*> 6 £ i: L < , 80 fiffl%«±-Cfc 
6itiSJ:!5Sf*L< > *KWlc-)SS; (I) X&Hii 
6ft**©*a»fc^££;h,T^6S*;asst>#* u\ 

[00 86] jEJLPUh® 6 ©KUte, S?^ 0. 3~100n 
nu $f*L<l40.5~50nm-e*)6. 
[008 7] iEftPllfcJi 6 t JETLttSIS 4 1 1^^©^)£ 

*i6. 

[00 88] 8 14, jEftPtlfcJS 6 fc* LT383feJ§ 5 

WieiSffi2lcffifflSn6#i|sF«rfflv>6rti4S 

Sc©fiv>*JH*s»*L<, -r^f^A, -fy^ 
il)V'yf)^ T;W5-!?A, fi«©fi^^*A4 

fci4^e>©**^fflvNe,^5„ fiflc«ait urn, v;/ 

,W5-!7A- y f-!7A**l?©©ttlPii»**«ffi^ 
»fG>^6. 

[0 0 8 9] ^«8©KJ¥l±ii^ Kffi2tl^«T?i> 
6. 

[0090] tett*Bi**a^e>jS6liSSSrfiMS-r6 B 

£**HJiSr«l®i-6 r t «JlHF©»*ttSr*1-±-Cff 
4LV\ r©@W©fc»C T/W5=^A, ffi. - 
y^/K ^bA> * % e*«©**dS4etoix5. 
[0 0 9 1] »f©*3t«*«r*6K|«ll±S*6rt«r 
gWirUt, H2IC^1-*D<, jE7LPt±®6 fc»ffi8© 

®7tt, mff«r*itfeftfc««BIK*JV^"C|»«8*»6tt 
A**tfc«^ «r»* i < E7LPI±1 6 ©*lR)lc|i^-t-6 
i irtfs-Cf 6ft*<fe J: (5 ^§*x-5o 
[0 0 9 2] fto-C, m^*ft^S7|c:fflVNp,^6m^<i 
glttft^teirL'trtt. S*8^fc©«^jtAS**j6S« 

± < HSH-6 r i *s-Cf 6ft*«J-C&6 r. i: as^S-?* 
6. 
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[0 0 9 3] Z<D£?K&tt&ffi1fttt®kl.Xtt. 8 
-t Kn*f+y !J >©7/u;i=*A«g##i?©&M$i 
& (WBHBS59-194393^SI) , 10-t Kn+^y/ 
[h]*/y>©&JgS$g#:, **1>-$*TjA-yMPIWfc i> 

5-t Kn*i/7 7#ty&JS$g#, s<yX**Vy-/\>& 

^yy/p^y-tfy (^nmrFfis 5,645.948^) . 

Ws\\&m («f6B¥6 -2071694§-&«) , 

(«?BB¥5-33i459#&$a) , 

-9, 10-N, N'-^7;7yh7*/' $ ni* 

[00 941 6 ©B?J?te, a#, 5~200ruD, 

#£L,<filO~100 ran-pfe*. 
[00 9 5] tt^«&&Ji 7 14, iETLflfe&fli 4 t IRgK L 

jB-*-5;iifc.fcD»»*3ita. aura. Jtsauwfejwfl 

[0 0 9 6] !E}l&A©$^£;*ibfc:rSl±£it\ 
a>o, #^£ft©ll&2^©tt#^£&#£*£gW 
■C, @3l^tJD<, JEJUNUM fcNHfcolHlcH 

Ttfztmm^ mi-*%Mffi?mmm l.£[$©®je 

6ft, IMK&L-tt* 30tfC«±. *?^«SBHUEtLr 

/V«S<K< 2 a»P>©IE?U£A;4*&&fc Z. t , IE?L&» 

[0 0 9 7] r©16f)Wft6|C, £*i£tN£$H7*n$/ 
T=y«f©7^ni/T=Wk-&* (#PSBg63 - 295695^- 
, 5KyT=y>- (Appl. Phys. Lett., 64*, 124 
5H,1994¥) , SKWiy (Optical Materials, 9 

*, i25K» i998¥) mnGmtt&m** 

—#>m (Synth. Met., 91*, 73H, 1997^) ^, /< 

-rvvtmt*. /vy-^v&mm, *v7f>mitm 

Q<0&mmcMs (J. Phys. D, 29*, 2750H. 1996^) 
[0 0 9 8] »a^s/7rS3t>, ETUDES 4 1 

[0 0 9 9] 61±©«»CfC^$jl5Srffi^s'7rl 
3<DKJ?tt, a^, 3~100nm, »*L-<I4 5~50nmt?fc 

[oioo] ^fjic, »«8tisjtS5*fcttia;^ift^ 



J§7 i©#t§t;:LiF , MgF 2 , Li 2 0$©£ftiftg|g (jg 
JS0.1~5nm) Sr#A1-5itt, Gl±S* 
5%a^*i5fe"C , *>5 (Appl. Phys. Lett., 70*. 152 
M, 1997¥ ; «rl8¥l0-74586#^«l ; IEEETrans. Elec 
tron. DeVices, 44*. 1245H, 1997^) „ 
[0101] @l ittiBroflKg, -f&to*,, S« 
±|C^ffi8, jETU&lhffe. »3t®5, IE?Uft&@4, 

ic, |2l2JoJ:Ut|a3lc*LfcBllB=S-®«fi£tttii2©1S^ 

MBJil-a£it>»riB-e*>s. Ji»c, 12 1, n 2*5<ttf 

[0 10 2] fcJBWtt, ffStftiMS**^^, *-©!?? 

[0 10 3] *!6W©W««iH83t* : f-te«t*Vli» E5L 
IfiJt Jf {;:#)£© N - 7 ^ iv* Sr^-f 5 

■c«vfctttB*jwreta. 

[0 10 4] 
[0105] HJSWI 1 

[0106] ^^^iiuw^^A • *xmm> 

(I TO) S^^mMSr 150nm««Lfct>© (-^^ 

HL-ft:. ±!2$IS©ffi^^»lHJ^^>'7'tcJ;>)fi 1 ofc 
^, ^grt©S^g*52X10 _a Torr (^2. 7X10 _4 Pa) «1 

[0 10 7] ftV^, itsisgrt^Eg^Hfc^y ^ 

ttjJS) SrSDf^L-T, XSSl^XlO-^orr (^2.3X10 
- 4 Pa) , M%mm. 14n^»T?*»Srfr*V\ KSlOnm 
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g>»«a< 5/7ri3 Lit, 
[0 10 8] 
Ut2 7] 



N Cu N 




[0 10 9] ^^T-hIB^©^(-MtS$n^ir7 ^y? 
/uyjRlCAhfc* ^TI-^> 4,4'-^* [n- a-*-? 

^y^Oltli, 245-260 l CottH"e«l«Ufc o 
B*©JI£*1.3X10"*Torr (ftl. 7X lO^Pa) , 
HO. 24nm/»-CRW60nm(Z)]E?UI»a 4 Lfc« 

[0 110] 

[ft2 8] 




[0 111] gilfey, »3ft«5 0#»fcLT, TEfc* 

-f«5g^<o h » 7*=a>t s yffimft (em-i) 

*ft*o^^y>R»# (DYE-1) fc«r±BE?WfiSJi 

tfOffi&ftZtl^tWlS^&C* 193-198 
"C ^«Sfflr*J^ Lfc 0 IMH$<DX2tf HI. 1 X lO^Torr 

(JKll.5XlO~ 4 Pa) , EM-l<Z^^&ft0.20nra/^-C N 
MV30im(D«%J|5«r^LA:o 3HFIHW©*«T* 
B^#ft£fi (AC-1) SrfflVvf»£Ufc, (EM-1) (38 

evefcofc. »T* *BStlMf!*o^*vft#yy^ir 

[0 112] 
[fc2 9] 




[0 113] 

[flsao] 




^ (DYE-1) 
[0114] £61^ jEJU&JkJB 6 £ LTflflSflS^* 
(H-6) ^^*jgSO.12nm/0>-eiOnm©^)?-e©®Lfc o 
S?lf^f0^attl.lX10 _6 Torr G»l. 5X 10 _4 Pa) 

{b&<&(H-6) ©>T ^Wt^T 1 y^+MiS. 96eVT?S>o 

[0 115] ftv^-c, 3E?UUhJB6 0±lJ:, m?<ftai 

*i/*/yv«S#> Al(C s H 6 NO) 3 ^^{CUT^b 

fl:(O/wy^iaAtt295~305tW«iffl-e9JffilL. 35Utl$© 
X£&tt8.0Xl<r 7 Torr (ftl. lX10" 4 Pa) , M%&8.tt 
0. 24nm/S>-CI^)ltt35raiit Lfc„ 

[0 116] 

Ift3l] 




[0 117] JUE«jEJL»a&Ji4» jETLIBJh 

[0118] **(*SJB7*-c©**«rfTofc 

tK-vz^^, Rffi20ITO^h5'r7'tH:i£3St- 

X10 _6 Torr (j^)3.0X10- 4 Pa) BtT«t«S*"C#«L 

[0 119] -toft, ilStLt, JW\ ^yflSD* 
9 A (LiF) fr^P^^-htrflV^T, is»i£&0.0 
4nm/fK at^ffi4. lXlO^Torr (JQ5. 5X 10" 4 Pa) "C, 
0.5nm©»WCtt^-|&ai«7©±fcfiHRLfc. fcfc, T 

3&§)S&0. 41rWg\ X^*9.0X10 _6 Torr (£1.2X10 
~ 3 Pa) TKff 100nm<OT/W5 = ?.i»/B£JI2fiB LT&S 8 
fc^J* $ *fco BLhO 2 JlSlftS 8 <nmm l#©g«afi 

[0 12 0] BLhWflll;: LT\ 2mmX2mm 
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©ffitt 100cd/m 2 -r©ti£«-**-t-o 
fi©$fEffi&0. 25A/cm 2 -CDC|E») LA: t # , «JfflWS 1 60 

/tnmmm &o.9m±.& mixzi . o.9o^±o.98* 

10 12 1] mi-nRa*.^? hyKOffi^cKSli 473nm 
■C*)!J, $#£311 (DYE-1) *^OtOi:l^3£$Jx^. 

[0122] itmm 1 

^S7Sr^UTV^, Al(C 9 H 6 N0) 3 O-l'^V{l:sK7 1 > 
->-V/H45.41eVC$>o)t, r©^OM#ttSr$ll: 

[0 12 3] m+O&K*^? hfr<D&±&&\* 514nm 
•CSWi:1-5fffelS^tP>^-f, ifilStLtffl 
V\fcTA-$=-?A(D8-fc Ko^ixdry y e>cDlt 

[0 12 4] Jt$5E0!l2 

: 5. 51eV) «rfflVNfcte«H16«9| 1 i lUt&KHi^ 

Kbit,, r»^ro^#tt^l(^-t„ 

[0 12 5] ^OIS^^^^ h/KO^^RSli 473nm 

[0 12 6] 
lflS3 2] 




\ 




[cd/rrfl 
@0-25A/cm 2 


©100cd/m l 


[cd/A] 


«S 

[V] 
©100cd/m 2 






»w 


4500 


1.3 


2.0 


5.0 




lt«Wi 


mm 


4900 


12 


2.1 


5.4 






m 


4900 


1.5 


2.6 


5.5 








2900 


04 


1.4 


5.1 


ftff 


$£*J2 




3300 


0.8 


1.5 


6D 





[0133] [38^ro^m] W±Pi£ Lfcil 9 , #38Ul©#&fl#$& 



[0 12 7] ft«Effil3 

lEnmt® t L-c#T©*iiafc*-*-4. 4' -n, n* -*>*a- 

/<'/yyHf7*— ('T^-^b^7 1 >->-y/l' : 5.93eV) 

[0 12 8] SR-y-ro&ft*'** h/KOffi*iK*«: 524nni 

VITA'S =?A<B8-fc Kodft/#/ y y»«Ci4»e>©» 

[0 12 9] 
[{fc3 3] 




[0130] WfoW 2 

jEnm±sti,xmmt^ (H-25) sr^feffettnit 

1 l-^-fo 

[oi3i] mw&itx'*-? Y/wmKmm* 471™ 

[0 13 2] 
[3tl] 
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[0 13 4] «oT,'*«WCJ:6«««JW*SlW-« 
[BB0ffi¥ttK9J] 



[02] «»n«7«««mi%*-T-o«iko»tto9j(o 
[03] *%m<oim&ft%?)tm z f-<»nM<7)M®(om<o 

[ft*©KW] 
1 s« 

2 

3 »<y77§ 

5 »#js 

6 EflJUlhH 

7 

s mm 



[EH 



[02] 




'////////////^ 




. 4 : j£*tfc$*JS 

; 

1 : SfiE 




1 



[0 3] 





3E9lttJtJB 
1 



(72)B^# Tfr»» fi* F*-A(##) 3K007 AB04 AB06 AB11 BA06 CA01 

#^JIim^^mW^EHifeHPriOOO#ift CBOl DAOl DB03 EBOO 
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